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Abstract (Basic): EP 274151 A 

A process for producing polyesters by aerobically culturing 
microorganisms with nutrient limitation is characterised by culturing 
Pseudomonas oleovorans (PO) bacteria under aerobic conditions in a 
nutrient medium contg. an excess of a carbon source, and a limiting 
quantity of at least one of the other nutrients essential for growth, 
the carbon source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. and if desired, recovering the biopolymer formed from 
tne cells. 

USE/ADVANTAGE - The structure of the biopolymer can be easily 
controlled by selecting the substrate. Polyester type biopolymers can 
be produced with side chains whose length can be varied in an 
adjustable manner and which may contain a terminal double bond. Owing 
to the terminal double bonds, the resulting biopolymer can easily be 
chemically modified in a controllable percentage of the side chains or 
cross-linked with other polymer chains. The polyesters obtd. can be 
used to form e.g. sutures, films or skin or bone grafts, or can be 
hydrolysed to produce optically active carboxylic acids or esters. 
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Abstract (Equivalent): EP 274151 B 

A process for producing polyesters by aerobically culturing 
micro-organisms with nutrient limitation, characterised by culturing 
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Pseudomonas oleovorans bacteria under aerobic conditions in a nutrient 
medium contg. an excess of a carbon source and a limiting quantity of 
at least one of the other nutrients essential for growth, and if 
desired recovering the biopolymer formed from the cells, the carbon 
source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. with the exclusion of n-octane. 
Dwg . 1/8 

Abstract (Equivalent): US 5334698 A 

Optically-active polyester is isolated from Pseudomonas oleovorans 
cultured is a nutrient medium contg. 1 or more (6-7C) or (9-12C) 
paraffin prod, or 1 or more (6-12C) paraffin oxidn. prod, as carbon 
source. 

Polyester has units other than exclusively 3-heptanoatetanoate) 
units shaving formula C(0)CH2CH2((CH2)mCH3)0, (where m is 2-8). 

USE - used in prepn. of a suture, film, skin graft, or bone graft. 
Dwg . 1/8 
US 5135859 A 

Polyesters including units other than 3-hydroxyoctamoate are prepd. 
by aerobically culturing Pseudomonas oleovorans in a nutrient medium 
contg. excess C-source and a limiting amt. of 1 or more nutrient 
essential for growth. C-source comprises 1 or more (6-12C) paraffin or 

Earaffin oxidn. prod, other than exclusively n-octane. The polyesters 
ave the formula (I) where n = 2-8. USE - For making sutures, films, 
skin or bone grafts. The hydrolysed polyester may also be used as a 
source of optically active acids. 
(Dwg . 3/8) 
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JBtSWi, &0^*<JfHST*£. 4-f. UML^H 
40 ^ffiw^ftTt v vc ft o Z b tf-mxh h . &<WiM 

tt^mtX'VmmftmitftX'bh. 

mm®*, mta?vv*/w*£.m®L, mzm 
50 ^u-h-r*. f*4>#ifc#yv-»aii. ^^'jx^ 



1 3 

ffl*if J0fg*Ox?ywi^w;-?-$:ifc88$ 

®, ±.imm®miz&$. ^%$tis-fc(^J:o, n- 

&T7X*y:?tf#|#A>*U,. 3&&ti.ro*m£JI£T 10 
6. 

h<rAt , ®htiw ^-ztt&mzmvtm 
m.-ch*). cw^rflgttJivio^ux^x^^t- 20 
m%&t:iii-mmism&tz .mzot< mzix 

*mitztz. wmizmzAfrxymtziixz 

&ztifz#vxAT)U7)twkftm, tixr/i^zmtx 

ti%. olz, ^J^frft^ffiM^i. -ft 

*tm- mm\ , %<miztm%mimmz 
M>tv*\\ *mitft^x, *<o£o%%&mzm 
%iti!tmw&imizm!SLi-&iT&zm?z>. *-*t 30 
mmiif. mnw&zmwm. twmmz 
wmzts xv/tfzumzmfo itzv&wmmft 
m*)m. mitzWRvMrnzs.*) . i^rn-cx 
izxnn^tz^^^-^ifz^iizit, -miz^i 
xznuttmHm xv/tfzim 
mm^zmitzm) izzomznm. 
*mu, mmizxmmtii. 

*??yKJ:3>£W<7)lfl<^jL-F^-t-x 
yyXlZXhmSmWcT&Gmi.miWZDe SmetMZ 40 
J: yt>Jtf>T^3fi*:. vieD^'Jv-li. ^^yjvx$ 

n/L^y-7-07c^«f. ^Mauxx^? f/k **«):# 

^X^o-?h/57-f-fcJ:0, *y-3-tFn*>' 

rf-u-hai (pha) iif;ixf;K *>-e<o<*y-3 

-t FD*x:t:?:?/x-FfcR5i$*irt:. *<D£,3-? 
0|3|5g{t£%!><. ^I^W'SreSI-C-^fifeSn (Ketela 
ar£. Tetrahedron Letters 26 (1985) ,4665-4668) , 

zntkzw) i-co&im&omfcmmtKifz. 

jt9;i)i<xZhtz*/-?-b, is&LZixfz (s) - 
3-t Fo*x"v*DVx-F ^f-zuxx-frt'. 50 
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(S) -3-bFn*xJr??yx-K ;<f-/UXXf 
fc<fctf (S) -3-tKa#yf*/x-h X + 

ivxxrii t *\m$ &ztiz&^x , x*-f**x 

tlstXyyzizX r)*?9>X'!£nmzB&Zti.h 
(R) -3-tFadrv^Mr/x-Ffc 
J:tMR) -3-tKn4fy^^^yx-h*^fi£&; 

v-oHRtt&ftii^£®lHK*-*\ SS10Cfc^ 
T.WiT/W^^S- ( CHa ) »Ms,*tz\$.T)V1r-)Vm- 
(CH 2 ) .-i-CH=CH 2 ,S-*L, dCTm(i2~8S»t' 

&&bLX*7 9V*m^S>%&lz\t, 
y-?-»i. t/v-R) -3-t Ka^^df-^ylSx 
Xr/KR=C3H 7 ) t , (R) -3-tFodrv*?? 
y&xx-frt' ( R =Cs Hi i ) t tf>&m£ft-C*> 2. . 

mfcztizmnxov-izmztsv-nms. <u 
t#$ ) li , *<o* y * y y ^x ifimx-h 

0. -e^f^iKLfct/v-^^xx-f^S-, #x 
?avF/5:M-fcjifSL£vxx^?Fo;>< F'J- 

2. Mr 

^^mhtz^z, xyv-<r)ttwmx''y%.m 
mm (A4*vx) x-mfcift&zmm^x, m, 

X+O^'J - 3 - h F o^f bOWfelzm-h 
Braunegg^ (Eur. J. Microbiol. Biotechnol. 6 (1978 ) 29 

-37) coum^zm^x^ifz. 
zvmuzx h t , M&mnmmtmtz m# 

77-f-t^XX^ hlH^MiZijkt. S20Ali 

•t, ^EPt'^tt-^ \tm$w&iz\b*t b . t = 5 j/t 
m-ntnwm (9c-&#Ky^xxr^) -c* 

S. 82EIBJifttfii^GLCe-?<0MSA-:?-:/£j* 
-f. 175(C*itt4tr-^ti3-t Hadf^^^^Ry 
^xXr^y-7-WTo h>"ft3!TJ>0 .192(lfc(t 
« e-^ (iNH« - 3- tFndf^^-^^ f-^xx 
x^Sr^-f. IS20CJ1. J:0^3V^GLCe-^<OMSA- 

^-yi&^-r. M7*j:ift64ic&itttt-?tttfc*n 

3-t Hn^f v^^f^ yi!^ f-^xxr/UOT-p h 

?yxco^»)^^N-iHaJisa«iS:.i()<rc{cT«^^ 
>X'&&Wz>u *x y v-^j^umfc .t^y ^ 
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?»>&. «gfc»iP3-<0«BJBl^U-/h*<fflV^/ut. ft) 

0.1M.0il«*<7)iffl)iaa«S:X7'<.y Vfr7&mX'3 

SSji-r&. OirC. ^«0«^?iat«^-y h£15% (V/ 
V) (7WKKSr^^^y-;U}§jft2«lt|fSJ5L.2niliO^ 

mm.<s mmut 20m*^T ^XS iz 

asti. . ia<Mtt! ( 5^ia,4ooox g > x-mmtz 
fts>. 

^#ffi^*t*tt£l&40fc*-f. zm«r£Z& 

m 

#7y*TF4-lL (ATCC 29347) £ffllvCf?-?fc. 
■l<OFigifcte < J:>).30 , C£T&a:rU-h <200rpm) ± 

-ciasfsi Btrtesifc. Et$m±. MrmtiLx 

g>& : 

MgS04-7H 2 0 0.2g/« 

^xyKH^hU^A 2.0g/e 

NaNHi • HPO4 • 4H2O 3.5g/e 

K2PHO4 io.Og/e 

1000* KT liil/e 
1000* HNi. IN HCl«4i<OJia^^}S?a-Ci>0. ffi^fiK 

ftzmitimztoll. 1000* ma, KJlTwffljST'*) 

* : 

FeS04-7H 2 0 2.78g/« 

MNCk-4H 2 0 1.98g/l 

CoS04-7H 2 0 2.81g/« 

CaCh-2H 2 0 1.47g/« 

CuCl 2 -2H 2 0 0.17g/i 

ZnS04-7H 2 0 0.29*/« 
£1N HCH3g#-f£. 

*®miAt<omm (&m#?>?6VG$&. cs 

TR) K500il<7)E* mm^TJx. £W<Ofta«T'*>SpH 
6.9t*t1#LT, nyti-^-Sl|fflT5% NibfclN H 2 

EED.0.T. ) Sr60%S^teft(C £&SLVg<7)3>t?a- 
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E* tglftii, WT<Offlj££*rt& : 
K 2 PH04-3H 2 0 7.5g/« 
NaNfoPHOt • 4H 2 0 3.5g/« 
KH 2 P04 3.7g/« 
1000* MT 1 
KXWI MgSCU 10 nl/t 

10<X)*OTfc&aSMgS0.iS&OA£ ( ABOjfcftfciSaib*: 
10 f^c»oi^. #-K*aSteJ:tfx^;^-iS(i:LT,10 
-20% (V/V) fW^SrflDi.*:. Z<r)imi7>*: 
-7£ iSpHiS^fcffl^-Tffl^l, fc .6.5ag/nl<7)*fflBa 

£Sffi$£iILT. jffllS&K (Witholt.J.Bacteriol.10 
9 (1972 ) 350-364) fctf 'J V-JBfiUt (iS2JaCJ: 

WjRJi«J« Umax=0.48> <7)fgHZ. * 

20 offiTtst. xw-m&mtz (frkx-mmm 

N»»K:E- igffili, 2N KOHfcJtflN HiSO^iW*.! 

b<£±r>x, %mpHimixm\.^. zoxot+h 
4. mmmizx *x y v-com 

T, &£E*t&i6£fflUfc: 
30 PMK-.E- tgJfc£40fgK#KL, ®MZmC\<mXY1m 
UX'totX, fflVVfc. £*pHte,2N K0HfcJ:tf2H H 2 S04 

•c-^t«t^ Lfc . c: mmzft&t h y y&ii, 2n«/« 

S«1IE:E* ««LC,100rfl MgS04^f^ir. ftl>*^MgS0 
4$rlmi.-Cft*li8S$-0.4iBMfcL. -eLT*>SJIWMgCl 2 
5rjDlTfi»«Slr0.6ri(t Lfe. pH(i,5%Ty^-T 

s-fflv^riassL^. ^oi§«!t'ii.2«/«i^a«ii!af)£// 

Mg9HS:E* igiftt.lOOi*! M«S04^i.T, ftSl^MsSO 
40 4^^.-Cft»«JSI$'0.1rf(i:L, -eLT&I.MOMgSO. 
SrHniTft#liil«^0.9iiMi: Uc. pHJi.5%r> ; E:-r 

^fflv^T3ngL?t. zmmx-i±Amii/micr>mmm 
^r»^isi. tg^>ittiiia«jKfc xv&&# y -7-<7)M 

# ix , a 0 <r» u y 

(±, &5®iz7rcrioiz3mt&. m5®Aamm<m 
50 is. &5®Bif?m/<>j><rMm. mmciioy&i 
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mm4m'%*tz*otz&muz. #y-3-t 
maw**) v-m&mfk**mmmh . 

(H60A) .n-^T^y (S60B) ,n-/^y (« 
60C) ,n-T*> (H6BID) ,n-*}>TtiV (»6 
HE) . fcit^n-Hr^y ($60F) mk 
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(1) *4*m^~o>*kaxhQ*wmi/Mm»aM. 

(2) v-oittfteizm'i-zwmwm 9,*WMto, 
13) /M**y^-Ufe»tsa^<o%>"r-<offi*W5'i:«Brt: 

3-0H-C8:3-t Kn*J/-^*-9-/x-h 
3-CH-C7: 3-t Kn#$~s7"*/x- Y 
3-0H-C8:3-t Ka+M^y^x-h 
3-0H-C9:3-t Ko+Jz-ytyi-h 
3-0H-C10:3-t Ko*^-7 , */x-h 
3-0H-Cli:3-t ra*p-1ryr* Jx.- Y 
3-CH-C12 : 3-t Kp* S/- Kf* y x- ► 



Hi: #>;-r-£AicM 
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15 
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15 
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6. * U 7 4 yfc X h iM 'J ~?-cr)J&& 
ya-h'tn XVtXyyxte, ttzn-*\s7 

MOT. /U **V~?-tfZtlt>(Dm®Tt,ifi:mf&.Z 
tilfrk'ofrtmiLtz. Z.<rM9l<7>tz#><?>WIHt. ± 

ftWi, msmzok-rxoizzmit:. 
zii&FWW? < yiz£-ox*kfiitcmz&i8.i 
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*r-f&<fc3K£&. K4jfcKy^-li, 

*>ofc. *?rW;:J;o?£j£lfctfyv-^;!in*#jS 
*DOHffl(i,3- 1 KD^i/^-feyKx^r/l/t 3 - 1 
-?*ttt3-t Fn*^:*??'>'KXAf7l'i:3-t K 

£3;n-T»fr:/£.f:-?T£WL 
•7— 0>£jg 



20 







ma) 


*/v- HI 




8.0 


25.0 


3-ch-6:o;3-gh-6:i; 

3**0H" i 8*0f3~^f~8» 1 


> 


6.3 


24.0 


3-0H-9:0;3-GH-9:i 
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3.4 


28.0 


3-0H-8:0;3-0H-8:i; 
3-OH-10:0:3-OH-10:l 
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3-OH-6:0:3-t KH#^*t;i-h 
3-0H-6:l:3-t KH*j/-5-^+-9-yx- h 
3-GH-7:0:3-t Kn#«>^7**yx- h 
3-0H-7:i:3-t Kn*i/-6-^y^yx- h 
3-CH-8:0:3-fc Kn+j/*?^i-f 
3-CH-8:l:3-t Kn*^-*? *./x- h 
3-CH-9:0:3-t ;i- h 

3-CH-9:l:3-t Ka*i/-8->±yx- h 
3-CH-10:0:3-h Ka + fT^x- )• 
3-0H-10:l:3-t Ko + i'-^yi-h 
3-0H-li:0:3-t Ko+j-^yf*^- h 
3-CH-ll:l:3-b Ka*iM0-'>>7'*y i- 
3-OH2:0:3-fc Kb** K^*; x- h 
3-CH-12:i:3-t Kn + j/-n- Kfa^x- h 



MfeLfc 1 -*W7 -r VfcioTf*6*ifcl**fcJ:*i 
if. A'^^-^ijv-^^i-^rry.i-^y-f-t 

* X? vx & z ti*> 2 -wmnmumx'tm iti . 

mms&izim ix o tsft-r & , 
-mt&iz*?. sural, mm* y 
B±mizm^.itimx'hi. 

!_£ : 1-* ? f-y/n-t 9 9 >IB£ 



V/1-* 


SC-CZI ft 




6:0: 6:1 : 8 : 0 : 8 : l 


100 :0 


0.0 


o.u: o : 0.89 0 


75:25 


8.2 


0.07: 0.001 :0.85 0.08 


50:50 


18.4 


0.06 : 0.01 :0.75 0.18 


25:75 


30.2 


0.03: 0.01 :0.67 0.29 


o: loo 


54.4 


0.07 : 0.07 : 0.38 0.48 
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9 9 v t <r>\ : htitz . 

(*??/-;k *?:?yK) £J:*£iW>l«c<>iB£ 
£5 :flfeo^t*3R^ «fc S£W*>[fl| 
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+ auoixi^itsoHit?* sfsaw 

*7y*TF4-IL (ATCC 29347) SrfflWCffo*;. 
WMi, **GPb-lfci«Cfc4. -roSFttStJo*. 
T. »£<<OBMft£, *??y**:ttl-*:??/ 
-/HC «fc U T-JBfifcfcoi, *XW<tz : 

GPb-12:0ar^X5 KSrftftL&V^o-l, 
PpG-hya-Ht^-X Tf-^.ChakrabartytiO* 

PpC-6:0CTT7-5X 5 FfcfiHW" I.PpC-1, 
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20 



30 
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PpS-124:CAM/0Cim&7°5X$ KMMW*W- 1 . 

zh t><rmm& , 250«i wi- u y-r 4 7 =j x a ■*> 
<950mlE* Jg«! (SI3JS#89) T'.4%*??y, ifcfcliO 

n.~<r>tnmua x t/x. t ixm^xmi 

tz. 

X6 : GPo-l BiaB^tctS # 
'J-3-t Kn+i't? 
9;x.-\-o&M 
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(1) : *M&8iflSfiS*fc 9 0>g#¥-cfc*#,i6*tt9 

BrtteJif y - 3 - 1 Ko^j/T* yx- h 
#>mi$.-§mmtixm^®££i>, 

lO.tf'j -3 - t Hndf-xr/^yx- h<r)X0 v-lf 

ft 

fSS<ifJ-3-tKo^^^^/x~b-3-tH 
o^^df-^yx-h (PHOH) fcJ;tmi!7K'J-3-t 
\ta*is*??Sx-h-3-\L\<a* t s*?9;x.- 
h-3-t Hn^i/^^/x-h-3-t Kndf^ 
^••tyx-h (Piioiai) <0#7fi (MB) . HL^ (Ti) a 
XMJxmm. (Tg) Srj^L^:. #^n^«Sr« 
7(C^t. itm>tz#>lz, ^'J-3-hHo^i/7^W 
-h (PHB) *>«liSr*\ 



50 



(12) 



23 

%7 : tf'Jv-flitJtt 



#1*264 2 937 



# 9 


W(K/«ol) 


T.(XJ) 


Tg(X5) 


PHB 


8.0X10* 


167 


-4 


PHOH 


2.8X10' 


56 


-35 


PHOHU 


2.8X10 1 


X 


-35 



* - it, z # y ?-tMH*£±lc#tiAtt 

10 

£W-*-£tfyx*T/W£i&tUtS. mxVXATfr 



24 



X9a-7Vy^7A- (GLC) , -5-lT$g20BfcJ:tf 
Ctt, "7*X><? Wl- (MS) tf)*S££jKt. 

3-h HD^^r^Hxx^A^m^^r. 
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